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(54) OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high- 
speed and highly reliable recording by performing 
control to change the energy per one channel bit 
of a light irradiating an optical disk according to a 
linear speed. 

SOLUTION: This optical disk device is the one for 
recording/reproducing information by forming 
recording pits at a constant linear density, and 
includes a VCO 7, a recording signal generating 
means 8, a laser driving means 9 and a controller 
10 as a control means. The VCO 7 produces a 
reference clock having a higher frequency as a 
linear speed increases in proportion to the linear 
speed of an optical disk I. The recording signal 
generating means 8 outputs a data signal in 
synchronization with the reference clock from the 
VCO 7, and the laser driving means 9 produces a 
light source according to the output of the 
recording signal generating means 8. The controller 

10 performs, for forming pits from the light source, control so as to increase the energy 
per one channel bit of a light projected to the optical disk 1 as a linear speed seen in the 
position of an optical head 2 is larger and make the size of a bit optimal. 
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" T»M : I9*^I6H] 

St. fidlB36jlS^"btfy h»$Ofc»fcflrE*7^*^ 

[111**2] WsfcJSitwfci^C, fflrejfc«<03B#«»-C 
[W#Jg3] W*«ltw*3^T, SfJlS36ag<7?*3tEB8-C 

[ff**5] ii**lK:*5^T, flJE3feaiteffirEESft 

ffiSi"5J:5^«*Sn"C*3 9, WEWJ»#att. lWE 
AftE'^*^*" $ £ ^^fflSrffiifi bfcifcg£rEt§-r 3 

it, S^Eft y b fc»^5 ± 5 i:f 

[!S**6] ft** 1 K^T, ffirE3feilBtefltrEE»{f 

H****KU-CE«^/^^W*i:«Srae^S*> * 

tw*igcoE^t: 0 y h^^j*i-5 J; 5tc:SfiEE^ff 

[St** 7] **«-*trE«fcry h«r«j«U fflf*o 
E*»-S*Srff5*7*-f^^aSlt^S3^"C. TfeM^^^ 



i»jS^ s *# V ^ t # ttJS j&ft^jis v n v 9 St^jS; 

t5JS*^py?4*fai:, ^-*«#«rifflES** 
ny^ldR|»*-frTUJ^SE»fll*4feJ«*ai:, WE 
E»«^*#a^UJ*»cj6D-CS(rE**lSr**S-fr* 

3t«K»#at, we*— y Y<D\im^mzM&m-^ 

SVM5ifttfEE»ft^^^<75^>r S V^Srilbit, 
£ 5 *cD(rEE««#S:WJ»i"S*J»*aSr 

[if** 8] JMSS-ftfcEfttfy h«:J&/SU 1f#^ 
E»-W*S:fif5*r-<^^»W-*3^T, *«Sr*tf 

5>^#ffi<73x^u^ h u>f ^c*«|UTtU*i-5E««4 
^#air, WEEflSffi#!«feJ*^aotH*^jc£:C-C«[rE 
*I^)fc$t^«ifg^ ME3ft^yKtf>ffi« 

# < 4 £ ± 5 K^fE'^* h W v-fiQjSJKSr^kS-tir. 
«^*ig(75?K4R<7?Eft tfs/ b Srfl£/*-t"5 «t 5 ^SfrEEft 
«*S:*J»-t-5M»#aSr*Mi"S r <h *Wfti:i-5# 

[0 0 0 1] 

^ ^ ffl v ^ctt SEft^B \z m-T 5 t> <z> Tfc * o 

[0 0 0 2] 

it, SiggW— JfetfifcS £ 5^©J»i-5o iP^^ 
[0 0 0 3] i^%T?, WE<?5i:5**J»"ett, 

9 5 0 e-S-^WBBSpO 6- 1 2 7 8 S^(Dm^, V s 4 * 
j|»iaKdS(8:<«5rt«-ett^ay^«tt»S:<S<, 
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[0004] E»s*icfc»t Si«aMt**5li-5yt 

#M¥0 8-2 1 2 6 9 m-<Dffi\Z^ y*,(X?<D 

EHESfett— JElc U ftb 9 KEflkffiH^ro*** tiyjno 

[0 0 0 5] Jfr^^Sfili, 1 . ftflg-C 

fc5¥**i'-lPfcfll^-ClltrE3te?*'f** 1 u— tf-'ft 

m^wm^Wi 3 . mrjB*^ y k 2 ^wmi-s^v >r 

Efttt n y * Sr^^i-S * n y * 1 

■i *?mw.±fo<nmn*fi : i =*>■ h»-7 l o, mJlS^ 

-7 i o<o^fc^^TE*«»*£ffc1--5E»flN§- 
*jf**a 8 , fltrEEIMt-§-£j*#«roft-§-fcj£ CTM 

(ff^4t5vcoi 6, iftfsiuJWfi-si-iiltiEvco 

fftia. iWISIBIJHfS-S-irlWrlBVCO 1 6©tt*aSrJt« 
UT»35(t-S-Sr*rti-6ffiSifctt#« l 2 . fitrEK&t 

(HRttttfc— j£-<?*>9, ftfcOfc, WE^y K2 W±£ 

t'-frXft^bU^ltniiVib^V^ #i?0 8-21 
2 6 9 1 ^-icisv^Tri* E»*#ttia««t*|£«)«H4Srrt 

[000 6] 

E»*#«:*aHfc-r42r«6»4. HfflOTfrx * * Sr&£ 
i»aflCS:Jft«ibfc!Kli-eE«^rffi* J: 5 Ki*f**ftfc.3fe 
[0 0 0 7] 

(1) ^KOft-r^^jglfifi. ^IwKSfcT 



y ^ *4*t4S*? n y ^ 4tf#ai: , 7='-*{f-^-£- 
HUES** n y ^K:raJB*-e:-CtlJ*-#-*Efikft*^J*¥ 
at. iHrEE»«^j*#a©HWfcJSiiTME#;S*: 

fc mz.m^tf -f ^ t-fll#t $ ft 3 * <£> 1 ^ -V v^yb f 
y hfcyt9ro^vw=¥— llfrEJfe^y KrofitBt?*-fc 
*3«ie*S3*:#v^is4ffl5< fy h $£;*®f~-r 

[0008] (2) ^mm<D^tr^ *?mmte. (D 

[0 0 0 9] (3) *3£W<Dyt^J.Xfl&m-i. (l) 
fc*sv>-C, MEftSwfcftEM^fcSfflEEftfS^©'* 

n y ?te*H--5J£'£l4, SflE3t^-y K<£> 

[0 0 10] {4) *Wft<0%7 ! << *?mW.\±. (1) 
fcisv-C, fltrEJtSt^bfcry h^rofcft^EJt'f-f 

B&tfc0iJi-^ ± 5 izmm £ft5 i i: S:4*«ii-5. 
[00 11] (5) ^Wroft^-f (1) 
»c*3V>T, tffE3tSS»4S9EE®!ft-§-^JEEC.-C383tU. fltr 
EE^m-^-OXyU^(7jS5$l4tflE3t®Wti3^}^^ L, 
^u^«»*jWE3t«w*3tEIHIfc*ia-*-* J: 5 
jxr*3 9, tUE*J»#aii. fWEat^y K«3ffi«-C*fc 

/u^«SrEJ6bfc**SrE«-r5Eft#il;«r^rurfc 

$<7jE»t°y h *Ml&1rZ> X 5 irjWEEflk«#SrS!l»i- 
[0 0 12] (6) *«ei«)3tf-f^^Sfli, (1) 

/^u^«B:WlE3ttS«>*3tKMfc*aS-rs J: 5 
ixr*J9, DtrE#J»#ai±, «rE3t^y KiDfilt^fc 

/u^ « *: # A. * Bi** * E*i- 5 E*#a S: * U T *i 
5 , * b Kl»Eil»a*KJt£: Cr^JEBim^^^RP. LTI2 
»/</u^oi«Si:*fc«'fk*-e:, *tr*afoE»tTy h 
Sr^ril-t-i J: 5 (=WEE<Wt-S-Sr*J»-*-« r i *r»«t 

i-a. 

[0013] (7) *38M«?3i67 r -c^^KBl4» 
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ttjatt«t*s*v^*^ n y 9 sr^ja-t-aat*^ a y 0£ 

tti*-*-aE»«-§-±j**&i:, fl&EE«fB#£j*#»05 
Eft-- y Ko?ffiB"C*fcl*aflC*S'J^ £ if ItrEEfiHi 

[0014] (8) **WW3fcf-f**S«tt, mat* 

-fil^f^hSrMU t#$B<£>Efix • ft£.*ft o% 

vsiif*^*&»<03i^/w^— i*s^:^< *5 J: 5KME 
m^-yb SrJI&ft-J-* J: 5 K1ltJEE»«*«rffl«>-rsiW» 
[0015] 

[0016] 121 1 14, HJfe^l-efoSJtx -< * 

7*^*? 1 KU— IfftSrflMtUMlSrEft • 

~ y K 2 , jtflEft^ y Y 2 T'K^tU Lfcfs ^-£*&S 

5?* /US #^as*i" 5« fftlft 3 . »!2r^^ ;Hf 

y?t«4t5VC07, *tlEPl^fB^-i*tJEVCO(D 

yw*6, E&{i*<a4$-S§- ,J ^w;*tl, u—ymfj&ibtb 
*f*-f^^»«4kfrrofl?JWS:tT5 3^Kn— 9 1 0, ft 
tBVC0 7i5«4t5^n '^iM=yho-7 1 0 

8 , WEE«fi^^»«>«^-^J(S cx^mft^—F 
Sr»3t**5u— iPW»*»9. lWE3fe^-f * * fcBlE 
1 5. iJBflWlfSawUl** 1 ^ 

«**£ri^SI^JW{t*£j*#«l 1, lWE±M*-* 

iridic, WeayhB-ylOOS^SrSlrt 
SfFE^W^e-^ 1 5(7?@^(H]t5^cSrj*^i-5V.CO 1 
6, UtTEISlJWm^-iltUEVCO 1 6<Dm&&Zit®lVX 



iWEVCOl 6«ffi*B&ttRLT«SS«»S:£j5!ii-.5 

fiMStfctt#« l 2 , ME»aflr*K:a<Jv^-c±«*-* 

[0 0 17] S1\ WE=fe#*— * 1 5 wiEtfraUco^ 
-CttW-t-3. MEISIHIft **J*#S 1 1 tt, tUE^KSSc 
VcM&Wl 1 3 (Dtti^ibllfJlE^ttl^— * i 5 £[5]iifc£-tfr 
«roK:iB*fclHffl«*&£j*-*-5. tfrEIHJIIHt-S-H\ ffj 

Ei^sicJtgj^a i 3 i:«jEfi+itte?#a 1 2 twbv 
coi 6<Dta?3t&.®i£ti. mmm^mm±u^~ * 
mm^®i 4i^tB^$nso «rE±tt*-^.K»#«i 

4 ooffi^fw«t D . ffrE^tt^— * 1 5 i*nilE-r-5 0 
■ClWrE=»>'hn— 9 1 Ott, tKrE«#«ia#a3©ffl* 
fg**£«"C\ f©»17 KU*tff#a»b* tUE3t— y 

a^jcc-cwE^tt*— ^'1 5<7?[iite*«:aHb*L»5 

±5t=l»EVCOi 6£fOT-f5 0 ipi=>, «rE36^y K 
2*SF*J^^*>5 £#(4iiiJE±$fiHr-* 1 5<?[alfcifc£:i« 
<, K2?Wja.c:S>5 t ^ litfJEilft^— 9 

1 5W(HlteS5:$r{g;< U rt^3T-iHii«j6S— JgfcifcS «fc 

So 

[0 0 18] fE^f-^^^^OV^T^PJ-T^o 
4B»«W4*Sft5o JtfJlSVCO 7 12, SBfSlEftfS 

{f -^coffi^co^^iii® ^it, fifriavco 7lc:W«&-t-So 

±oT, «rlBVC0 7<^Hi*JBft*#4miBinJ!llft*fcra 
JHL"C*3 9, WIE*^y K2^<£Jt^j|«3SaE*sa<* 

tt»c#5IiI^^*3EtwB:«flWS:Ki-5fc», iiK^fti 

v c o 7 fi/sv ^H-e r <Dj»3S*at(i^ii«i-5 <7>-e, 

«rlE0«E»*s«^5 t(rfciaflkttiPS:BB*&-r 5 - t ^ 

[0019] $ 5>(^S(riavco i<o*fffr 
[0020] tetezzx^^mfimmm^rtte. t^tx. 
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c * ft \z &m * ^ o y * £ £ 5 co ^ m v * 

*^TIS, xV^^icot 0 ^ h«r»/fc-f-5» (^Ou- 
&I«t§ r i J: o T LT t> <fc v \ 

[0021] 8(rEia««-s-^^a 8 i*, striE v c o 7 

(Dtitfl&m*? o £ LT, mllS^^hn — 7 10^ 

^ ^ *cflSStS*u53fe^ 1 ^/ufcTy h&tz 9 

tef£< , ;*#VMi#tt:iB< f5 «t 5 l:i»SW<TB4 
£>*v\ -fttiitrE^ 1 o(:J;oT^:^b 

Wi"4 0 Si\ HfJEiKS«te, BKBStTEa^h*— 9 
1 O-eBBSSnTV^So fc£x_ff, 4"S*coj»5S*tr*3 
ttSE»/</W*«r (a) fc-f-So' ±9****fc3S#-efc 
(b) . ifrE^:/ ha — 7t4*JEiB»^^WiS! 

%o (c) . Mte^ 

[0 0 2 3] (HJfifcJ 2.) HI 3 f*, **W60f|&O— HJ6 

* a y 9 Ktt1rZ> « Sri»a*^i6 DtW^tT J: V \ 

3*#HBL*^?>WM-t-5o If, ^Sft^ttiiaE 

-C^Eft'^**: (a) <Jri-^ 0 J:Q**4l»3«*-eab 
3*§^ (b) , frlEa^hn-^ttflflEiaft^Vu^^ffi 
^t<LT <fc OSv^Mi^— ifJfeS:*^^ ^^*cflg 
Iti-So J:9/hS4illii*-e*>5*& (c) , W 

ffia^hn— 7tt«frEE«^u^o«Sr/h* < LT, «t 
0 11^ U-f 3t^*T ^ ^ ^ Ciltt^o Z.<Dfflffl 

[0024] ftotft^tro^^-cttssitwi tmi*-e*a 



[0 0 2 5] (H160!l 3 ) E4tt, *3BM<7?<Hl^— HJfS 

te\ fga^iS«-C^IE®^°/u^^ (a) t-f4 0 *: 
(b) , WE = vha-^iitfjE 
Eft^^^iKSS:iiS<, fi§ < LT, ±9 3*1^ 

*5S£E-C&S»-& (c) , fltrE=^ ho — 9ttflftEE» 
;<;i'X<Dm£ : &i&< «*/hS<LT, J: 9 33v ^u— if 
3t*Sv^M3t'r-<^^^R8lti-*o ^^Of&JI^^ J: 9 , 
<t 9 M«J*E»tf y h Sr»j*-t-S r t ^T^ § 0 

[0 0 2 6] ffilE^tel»S:^a.i-S^H, Efi^^u-x^ 
*SfcSVM4«Sr, l»5**S:^^^-*i:-r5B8«i: L 
TffJE^V hn — 9^E«$ii:T*5*tlf ±V\ &SV^ 
tt. Iftaa^W-rS^iLTflfrEa^ho-^fcEttl 
3*T*5V*-Cfc iv\ Ttirxff, #«a«fcJtt5i(llB 
E«^^^i8;Si:B(7?*3Sfii[S:*», rnSrEa!L 
/c. H5^i-J:5**«S:fltrE=^ ho — 7 1 0OE 
«#»^»i»fti"5o WEi»ia«^*^fc:i-5«^fl(rE3^ 

hn— 7 l 0tt«rE**S:#B8U »»W^E»*fl=«: 
*3E"t-*± 5 ^*lJ«-t-iiff J:v\ 

[0027] fl(rEH»-^«c*tt, *«r^**-e* 

H5t*nfcffii: LT3gBJSligNF^EtSLTt> J:v\ 
L^L, ±9**ktcttffl|»flt^»^i-Sfc»^. 

v\ -r*fcfe. 7*^ ^^#AWP^»tL»#««-eE»* 

#^^t$-ti:TML*#^tTV\ *i»*ff=S:*<o«aC* 
tbX *SrEE«#SkfcE«-r* J: 5 tc:1gj*i-^ 0 r 
Tl±, EftWF^JSISfflff J ? s 7 f >f • )K^s/ K^?o 

[0028] te<Dt(j^^ov^TtiSJS0iji tmmx-bz 
[0029] mmmA) aea, ^^^^fdiro— 

E<o± 5»3mEE««*^/^o*S tBS:*^-t-6 
KrE3t^>f ^^»w'flgSt*ix*3fe^ l ^-v^A-tr 

j»ia«^*a^B61t^*J:5tc»J»LTt iv\ ^ 
nSr[gI6^fflv^TS^.?^-t-^ 0 EltdE^^^co— 09«r* 
-To *TEEft^u^<7?ii5SS:Pw % f|g^Tw^i--5 0 W 
E5fex^ ^ ^ icfflait Sli**^^^^*— tt^iR-e* L 
fcffia*wttW-f-*o iHitftfr/CCTEft^/^^i*;*^ 
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[0030] striaoftij»Sriimi"5t-^, nifiCT3-et> 

kptltPw=kp^vt45± 5tw^u^(7?ift$S: 

"Cfcixtf, PPME»#fcfi, ^ktiltTw = 
k tV"v J: 5t-^/^o«S:ffi!llliP1-^tf .tv^o * 

fc," PWMESfcbtf. l.o<73|E4S^^^*S*t» 

kOi:UTw=n • T0+ (k t >T (v) - k 0) 
kt£% X 5t-^Vu^(7?BS:SfJ»1-ixtf«J:V\ rcostte, 
k t /" vO= kO£5<6i8i£ vO"Cf±, Tw=n • TO"C\ 
s<fc*1&Y3MV&fc- < / U ^ *M T 0 <7> ^ at >^ ^ tf H 

[0 0 3 1 ] ffiE<Z)feJWfc*3^"C\ ia»/^/UX(75 

^^fc^vM^^if^. ^*^1-£f^£ bTl!^^E^>' 
^ 9 l.OtcEft^T^T^ J:l\ ttlfSPwXT 

w^s, issa^^miwi&itMi-^ <t 5 1-, ^/u^o-js 
stwo«*iEifiufc»*S:S(rias(riB=i^hn--7 1 o 

^>E«#a^E«*-fr-c*3#, «TEI»i««^a5^1-5« 

[0032] ^ j: 9 it, m^^mt^ct^ 

[0 0 3 3] kZ?>X% TWEJR&Sfc:, tffE=>' h n — 

— ^-IEft1-53tx^^^-C(i— ^WIB^E®Stt-C*3 

Srfc i^cbTB:«W(-WE^-1^*Ul**>*v^ttS^JEE» 
ntf , J: *9 «**El»«^-eE«*«=oi||E-fkS:tT 5 ^ 
[0 0 3 4] 1fflEra#«^«:H«#-«E**^ 

ifm^fo5v^^i^EE^^^^*^^r 1 bi*T^> r 
[0 0 3 5] ft&OiJj^t-o^TtillSSM 1 t |Rl«-eS>5 



[0 0 3 6] «teM5) EI7W\ *«IB05te<D— H16 
[0 0 3 7] WEE«/^^*S<D^5g^^tt, tTs/ 

jhv^t&sjji-So la^-e (a) , (b) te^ivenrt 

Sr*LT^5 0 (b) -Ctt, (a) tctt^Ti^ft^:*: 

[0 0 3 8] tr-e, SfTE'Eft^^ffi^S^RlNP 
ic N tf y ■h(DltZihisb<D*'{ 5 v^S:ffiM1-4 J: 5tw*J 
flU1-*Ui, ME^^ h^«IE1-5^<t^-e^5o 1"fc 

^ >^£ip.< LT, tfy h<zM4«0 5 1 x n«<Z)&Wit1-£ 
:im«o M?i$ma~±, -StrJS^E»*#Sr»3ei-«> 

«±v\ (b) ic; «#*&ft<7?^^ 5 >^8rffl^1"5M 
flsSrAP (c) -CfcSo b<73ffi«ttttiES 
tt, (a) tRIDIf^«-S-36«»b*t5J;5^*So -tt 
icj: 9, ^^u^«*j£'*fTE»*#**a^Ufe»&o 

[0039] te^l6^t-ov^-c^ill^fiWl tiRifiS-efcs 

[0 04 0] 6 ) [U 8 & s *$£W<Dfo<D—mi& 

[ 0 0 4 l ] E»^Iffi*3tT r >r ^^"Ctt, b(ibtfBI8 
^^1-± 5*«3t«»Srfflv^fc/^u^ v-Eft^fi 1 

fit, BP*>7-f h • ^ • /^!7— Pwo, X^<!7 

[0 04 2] h u>T ^E«ft"Ctt, SiJE^^^^ h U 

>f ^«^SrgE3EU"C, J»it«^^fc:tc:fcfc-fr-CES* 
«=Sr**.5rfc^"e#5 0 8914, 

(a) , ISiSS^^t^^ (b) co, tM 

r-C\ (a) ftaft^^tv>§tt 

jtt«wa<ia*^±*1"S 0 iot (a) -ew:. 
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■Ettfctfy bfim&SinX^Zo L^L (b) <D£o\z 
±^9 0ttV^t<75«w7iotb4 5o t^X\ (b') <D 

^it^o -r2xt> (a) tmmtovy b&j&tiztzz 

[0 0 4 3] Sfc, ^Vu^^>iK*S:SJftJLTfcJ:V^ 0 

tt, B80Pwo, Peo, Pbo3tt(D5*), Pwo 
SrPwol, Pwo2i^Mt, SbtcftadKffilftl^nfc 

/u;*<75i^$ Pwo im»0^Pwo 2 J; 9 r9i< Lt 
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